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Abstract 

Background: The general practitioner (GP) plays an important role for chronic disease care. Continuous and close 
contact with daytime general practice is intended to prevent medical problems arising outside office hours due to 
already diagnosed chronic disease. However, previous studies indicate that patients with chronic diseases are 
frequent users of out-of-hours primary care services (OOH), but knowledge is limited on reasons for encounter 
(RFE), severity of symptoms, and OOH patient handling. We aimed to describe contacts to the OOH services from 
patients with chronic heart disease, lung disease, severe psychiatric disorders, diabetes, and cancer in terms of RFE, 
OOH GP diagnosis, assessed severity of symptoms, and actions taken by the GP. 

Methods: Eligible patients (aged 18 years and older) were randomly sampled from a one-year cross-sectional study 
comprising 15,229 contacts to the OOH services in the Central Denmark Region. A cohort of patients with one or 
more of the five selected chronic diseases were identified by linking data on the Danish civil registration number 
(CPR) through specific nationwide Danish health registers. 

Results: Out of 13,930 identified unique patients, 4,912 had at least one of the five chronic diseases. In total, 25.9% 
of all calls to the OOH services came from this chronic disease patient group due to an acute exacerbation; 32.6% 
of these calls came from patients with psychiatric diagnoses. Patients with chronic disease were more likely to 
receive a face-to-face contact than the remaining group of patients, except for calls from patients with a psychiatric 
disorder who were more often completed through a telephone consultation. Patients with heart disease calling 
due to a new health problem formed the largest proportion of all OOH referrals to hospital (13.3%) compared to 
calls from the other groups with chronic disease (3.4-6.7%). 

Conclusions: A third of the patients randomly sampled by their OOH call had one or more of the five selected 
chronic diseases (i.e. chronic lung disease, heart disease, diabetes, psychiatric disease, or cancer). Patients with 
chronic disease were more often managed by OOH GPs than other patients. 

Keywords: Out-of-hours services, OOH, Chronic disease, General practice, Primary health care, Reasons for 
encounter 



Background 

Attention has increasingly focused on early detection, effi- 
cient treatment, and secondary prevention through pro- 
active follow-up strategies for patients with chronic 
diseases [1-6]. According to the Danish Health and Medi- 
cines Authority, one third of the Danish population lives 
with at least one chronic disease. Furthermore, treatment 
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and care expenses for these patients account for approxi- 
mately 80% of the total Danish health-care resources [1,7]. 
General practitioners (GPs) hold a central role as first-line 
providers of health care and gatekeepers to specialist care 
in the Danish tax financed health-care system. GPs offer 
free specialised family medicine at all hours: during office 
hours for their listed patients and after hours for patients 
in acute need of medical care (from 4 pm to 8 am on 
weekdays and on national holidays) in regionally based 
out-of-hours (OOH) rota systems in fee-for-service remu- 
neration organizations (OOH) [8,9]. 
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Medical treatment and care of chronic diseases is prefer- 
ably managed during daytime in general practice. Never- 
theless, these patients also consult the OOH [1,2,10,11]. 
This may be due to the chronic disease, but could also re- 
late to new episodes with other health-care problems. 
However, we do not know of any previous studies focusing 
on the extent of use. A recent study showed that half of all 
patients seen in daytime general practice had chronic dis- 
eases; half of their contacts were directly related to the 
chronic disease [12]. We do not have similar figures for 
the OOH services, although patients with chronic diseases 
may form a substantial proportion of frequent attenders at 
the OOH services [11,13]. More knowledge in this area is 
a prerequisite for effective planning and quality improve- 
ment of the OOH care for patients with chronic diseases. 
This knowledge is also needed to qualify future incentives, 
which may transfer some of the OOH contacts into day- 
time care. 

In this study, we therefore aimed to describe the reasons 
for encounter (RFE) and the diagnoses resulting from con- 
tacts to the OOH for patients with five selected highly 
prevalent chronic diseases (chronic lung disease, chronic 
heart disease, severe psychiatric disease, diabetes, and can- 
cer) in which disease progression depends on close day- 
time follow-up by the family GP. Furthermore, we aimed 
to examine whether the OOH contacts were related to 
new health problems or to exacerbations of already diag- 
nosed chronic disease. Finally, we also intended to find 
out whether contacts ended in a telephone consultation, a 
face-to-face encounter or admission to hospital or emer- 
gency department (ED). 

Methods 

Design and setting 

The Danish OOH services in primary health care are orga- 
nised in five regional services covering between 0.6 and 
1.8 million residents [14]. In each of the five regions, all 
patients must first make an initial triage telephone call to 
the OOH, and all calls are received by a central unit for 
each region. Except for the Capital Region of Denmark, 
the telephone triage (in the four other regions) is per- 
formed by specially trained GPs. Nurses do, generally, not 
participate in the OOH care. 

The OOH forms part of a fully computerized electronic 
patient administration system (PAS) in general practice. 
Nevertheless, the OOH computer system does not have 
access to day-time patient records unless specific informa- 
tion is sent to the OOH computer. Therefore, the OOH 
GPs do not have any knowledge of the individual patient's 
health background, diagnoses, diagnostic tests, or medica- 
tions. After each contact to the OOH services, an elec- 
tronic copy of the patient's OOH record is sent to the 
patient's family GP [15]. 



The present study is based on information on ran- 
domly sampled patient contacts to the OOH in the Cen- 
tral Denmark Region, the largest geographical area of 
the five Danish regions with approximately 1.3 million 
residents [14]. These data were originally collected for a 
Danish cross-sectional survey on disease patterns in the 
OOH primary health care in the Central Denmark Region 
during a 12-month period in 2010-2011; the'Kontalct- og 
sygdomsmonster i Icegevagten LV-KOS2011' (LV-KOS) [16]. 
The GPs were electronically invited to participate in the 
LV-KOS survey when logging on to a duty session in the 
OOH computer system. Only one GP was permitted to 
participate per 8-hour shift per contact type, and this im- 
plies that a total of 383 GPs (55% of all GPs working at the 
OOH services during the study period) had the chance to 
participate in the survey by answering short pop-up ques- 
tionnaires integrated into the existing electronic OOH pa- 
tient administration records. 

The questionnaires focused on the following themes: 
whether the RFE was a new event or an exacerbation, 
duration and severity of symptom(s), possible diagnosis 
(in text), and estimated relevance of the contact. A total 
of 21,457 highly representative contacts to the OOH 
(3.3% of all contacts to the OOH during the 12-month 
study period) were randomly sampled, and these repre- 
sented telephone consultations, telephone visitations, 
face-to-face encounters, and home visits [16]. 

Data 

The RFEs and diagnoses were obtained from the com- 
pleted questionnaires, and resulting response data were 
subsequently coded according to the International Classifi- 
cation of Primary Care, Second Edition (ICPC-2) [17], by 
specially trained research assistants and validated by one of 
the authors (LF). Furthermore, data were categorized into 
either exacerbation of an already diagnosed chronic disease 
or new health problem. Data on termination of telephone 
contacts were divided into the following categories: tele- 
phone advice, referral to face-to-face encounters or home 
visit, hospital admission or referral to emergency depart- 
ment (ED), and referral to other authorities (e.g. primary 
health care, nursing home, or police). 

Data management 

The study population comprised only patients aged 
18 years or older. We excluded patients without the 
unique Danish civil registration (CPR) number, which is 
assigned to all Danish citizens ci. We identified a cohort of 
patients with chronic lung disease, heart disease, severe 
psychiatric disease, diabetes, and cancer through correl- 
ation of a register-based algorithm for lung disease and 
diagnostic codes for the other diseases recorded in Danish 
health registers (Table 1). Collected information included 
registry data on diagnoses, use of health care services, and 
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Table 1 Sources and codes for identification of the chronically ill patients 



National registries in Denmark 



Variables 



Danish National Registry of Patients ICD-10 codes: 120, 121 

Danish National Registry of Patients ICD-10 codes: J40-47, J96 
National Health Insurance Service Registry Service codes: 7113, 7121 (spirometries) 

Danish National Prescription Registry ATC codes: R03AC, R03AK, R03BA, R03BB, R03CC, R03DA, R03DC, V03AN01 (oxygen) 

National Diabetes Registry Civil registration number (CPR) and corresponding registry data 

Psychiatric diseases Danish Psychiatric Central Registry ICD-10 codes: F20, F25, F30, F31 

Cancer Danish Cancer Registry ICD-10 codes: C00-C97 (excl. C44) 



Heart diseases 
Lung diseases 



Diabetes 



prescribed medication for the period from 1 January 2005 
to 31 May 2011. The Danish Civil registration number 
was used to link LV-KOS cohort data with registry data. 

Patients with heart disease, i.e. unstable angina (ICD-10 
code 120) and post-myocardial infarction (ICD-10 code 
121), were identified in the Danish National Patient Regis- 
try [18]. Patients with diabetes were identified if registered 
in the National Diabetes Registry [19]. 

Patients with severe psychiatric disease, i.e. schizophre- 
nia (ICD-10 code F20), schizoaffective disorders (ICD-10 
code F25), and bipolar affective disorder (ICD-10 codes 
F30 and F31), were identified in the Danish Psychiatric 
Central Registry [20]. Patients with cancer were identified 
in the Danish Cancer Registry (ICD-10 codes C00-C97, 
excluding non-melanoma cancers (C44)) [21,22]. As many 
patients with chronic lung disease are not registered in the 
Danish National Patient Registry if they have not been 
hospitalised due to their lung disease, this group of pa- 
tients was identified by an algorithm [23] comprising ICD- 
10 diagnoses J40-J47 or J96, or redemption of at least two 
prescriptions defined by the ATC codes R03AC, R03AK, 
R03BA, R03BB, R03CC, and R03DA, R03DC (all including 
sub-codes) within the past 12 months, or oxygen treat- 
ment with the ATC code V03AN01, or having at least two 
spirometries with service codes 7113, 7121 within the past 
12 months. A subgroup of patients with two or more of 
the five chronic diseases (2 + diagnosed) was also identi- 
fied. Patients with more than one of the five chronic dis- 
eases were included in the numerator for each specific 
disease. 



Statistical analyses 

Descriptive analyses were performed for each of the five 
disease group (irrespective of individuals with multiple 
diagnoses) and for the 2 + diagnosed patients. The popula- 
tion was divided in accordance with the OOH GP's assess- 
ment as to whether the contact was caused by a chronic 
disease or by a new health problem. Data are presented as 
frequencies with corresponding percentages. Data were 
analysed using STATA 11.0 (StataCorp LP, College Station, 
TX, USA). 



Ethical approvals 

The project was approved by the Danish Data Protection 
Agency (J. no. 2011-41-6365). According to Danish law, 
approval by the National Committee on Health Research 
Ethics was not required as no biomedical intervention 
was performed in this study. 

Results 

From the LV-KOS sample of 21,457 contacts to the 
OOH, we included 15,229 contacts (71%) from patients 
aged 18 years or older, and this study group represented 
a total of 13,930 unique patients (70.2%). We thereby ex- 
cluded 5,433 patients under 18 years of age and 489 pa- 
tients without a Danish civil registration number. The 
study population then consisted of 13,930 unique adults 
of whom 3,624 (26.0%) had one of the five selected chronic 
diseases and 1,288 (9.2%) had two or more (Table 2). The 
majority of the patients (94.8%) had only one telephone call 
to the OOH during the study period. The most frequent 
single diagnoses for patients with only one of the chronic 
diseases were lung disease (31.7%), diabetes (26.6%), and 
cancer (29.0%). The most common combinations of diag- 
noses among the total study population were lung disease 
and diabetes (1.9%), lung disease and cancer (1.7%), heart 
disease and diabetes (0.7%), heart disease and lung disease 
(0.6%), and diabetes and cancer (0.5%). 

More women (54.5%) than men (45.5%) contacted the 
OOH services (Table 3). This distribution was also ob- 
served for each individual chronic disease, except for heart 
disease (42.0%) and diabetes (46.4%) where less women had 
taken contact to the OOH services. Contrary to other 
chronic diseases, the proportion of patients with psychiatric 
diseases decreased with age; hence, most patients with psy- 
chiatric diseases were aged 18-40 years (50.8%). For patients 
with heart disease, diabetes, or cancer, the largest propor- 
tion of patients who contacted the OOH was patients aged 
75 years or older as these groups represented 47.6%, 30.9%, 
and 35.3%, respectively. 

The highest proportion of calls completed by a tele- 
phone consultation was found for patients with psychi- 
atric diseases (57.1% and 58.3%) compared to the other 
patient groups, implying that patients with psychiatric 
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Table 2 The proportion of patients with chronic diseases distributed over contact types 1 



Telephone consultation 


Telephone referral 


Clinical consultation 


Home visit 


All 


The unique patients are diagnosed to: 


n 


(%) 


n 


(%) 


N 


(%) 


N 


(%) 


n 


(%) 


0: None of the five diagnoses 


2,076 


(703) 


1,322 


(65.0) 


3,049 


(79,1) 


2,571 


(50.5) 


9,018 


(64.9) 


1 : Only one of the five diagnoses 


694 


(235) 


549 


(27.0) 


6/4 


(17.5) 


674 


(33.5) 


3,624 


(25.9) 


2: Two or more of the five diagnoses 


183 


(62) 


162 


(8.0) 


130 


(3.4) 


813 


(16.0) 


1,288 


(9.2) 


Total 


2,953 


(100.0) 


1,975 


(1 00.0) 


3,853 


(100.0) 


5,152 


(100.0) 


13,930 


(100.0) 



The number of identified patients for each contact type is calculated without consideration of patients with more than one of the chronic diseases; consequently, 
the total will sum up to more than 13,930 unique patients with chronic diseases. 



diseases were less often referred to a face-to-face en- 
counter (Table 4). 

No marked proportional differences were found be- 
tween the five diagnostic groups and the remaining popu- 
lation for calls caused by a new health problem handled 
exclusively as a telephone consultation. The proportion of 
patients who were referred to hospital admission within 
each disease group (except for psychiatric disease) was ei- 
ther the same or higher for patients who had a contact to 
the OOH due to a new health problem than for those with 
an exacerbation; for patients with psychiatric disease, the 
opposite was observed. The largest proportion of contacts 
referred to hospital admission came from patients with 
heart disease contacting the OOH due to a new health 
problem (13.3%). This proportion was noticeably higher in 
the group of 2 + diagnosed patients (6.8%) than propor- 
tions found for the other four diseases (3.4-6.7%) and in 
the remaining population (2.9%) (Table 4). 

Table 5 shows the five most frequent RFEs for each of the 
five chronic diseases. Telephone consultations for medical 
prescriptions were one of the three most common reasons 
for calling the OOH, both for patients with chronic diseases 
and for the remaining population. The RFEs for patients 
with heart disease, lung disease, and psychiatric disease 



tended to relate to symptoms caused by the underlying the 
diseases. The RFEs for patients with diabetes were similar 
to those of the remaining population, while the RFEs for 
patients with cancer were mostiy due to lung symptoms, 
abdominal pains, or death for all four types of contact. 

The five most frequent diagnoses stated by the GPs 
reflected characteristic symptoms of the chronic diseases, 
except for diabetes (Table 6) for which the recorded diag- 
noses were comparable with variations in diagnoses found 
in the remaining population. The diagnoses stated for can- 
cer patients were characterized by infection, pain, and 
death. 

Discussion 

One third of the patients contacting the OOH had a his- 
tory of at least one of the selected chronic diseases. The 
RFE was related to the underlying chronic condition for 
one in four of the patients with heart disease, lung disease, 
diabetes, and cancer, and one in three of the patients with 
a psychiatric disease. Patients with a chronic disease were 
more likely to be referred to a face-to-face encounter than 
the remaining population, except for patients diagnosed 
with a psychiatric disease who were more often completed 
by telephone. Among the patients with chronic diseases, 



Table 3 Age and gender distribution of patients with chronic diseases and of the total population 



Patients with one chronic disease 



Patients with 
two or more 
chronic diseases 



All patients with 
chronic diseases 



Total population 



Heart 
disease 



Lung 
disease 



Diabetes Psychiatric 
disease 



Cancer 



Gender (n (%)) 


































Male 


134 


(58.0) 


500 


(43.9) 


512 


(53.6) 


125 


(49.2) 


374 


(36.8) 


582 


(45.2) 


2,227 


(45.3) 


6,334 


(45.5) 


Female 


97 


(42.0) 


639 


(56.1) 


---143 


(46.4) 


129 


(50.8) 


671 


(64.2) 


706 


(54.8) 


2,685 


(54.7) 


7,596 


(54.5) 


All 


231 


(100.0) 


1,139 


(100.0) 


955 


(100.0) 


254 


(100.0) 


1,045 


(100.0) 


1,288 


(100.0) 


4,912 


(100.0) 


13,930 


(100.0) 


Age groups in 
years (n (%)) 


































18-40 


7 


(3.0) 


273 


(24.0) 


125 


(13.1) 


129 


(50.7) 


183 


(17.5) 


59 


(4.6) 


776 


(15.8) 


5,331 


(38.3) 


41-60 


51 


(22.1) 


315 


(27.7) 


264 


(27.6) 


88 


(34.7) 


217 


(20.8) 


258 


(20.0) 


1,193 


(24.3) 


3,503 


(25.2) 


61-75 


63 


(27.3) 


261 


(22.8) 


271 


(28.4) 


31 


(12.2) 


276 


(26.4) 


444 


(34.5) 


1,346 


(27.4) 


2,387 


(17.1) 


+75 


110 


(47.6) 


290 


(25.5) 


295 


(30.9) 


6 


(2.4) 


369 


(35.3) 


527 


(40.9) 


1,597 


(32.5) 


2,709 


(19.5) 


All 


231 


(100.0) 


1,139 


(100.0) 


955 


(100.0) 


254 


(100.0) 


1,045 


(100.0) 


1,288 


(100.0) 


4,912 


(100.0) 


13,930 


(100.0) 



Table 4 Telephone calls 1 from patients with chronic disease 2 and from other patients according to reason for encounter 3 





Heart disease 
(N = 156) 


Lung disease 
(N = 627) 


Diabetes 
(N = 607) 


Psychiatric disease 
(N = 219) 


Cancer 
(N = 597) 


2+ diagnoses 
(N = 403) 


Remaining population 
(N = 3,557) 


New health problem (n (%)) 


n = 


120 (76.9) 


n = 


455 (72.6) 


n = 451 (74.3) 


n : 


= 147 (67.1) 


n = 


458 (76.7) 


n = 293 (72.7) 


n = 


3,143 (88.4) 


Telephone cons. 


44 


(36.7) 


207 


(45.5) 


199 


(44.0) 


84 


(57.1) 


209 


(45.6) 


128 


(43.7) 


1,663 


(52.9) 


Referral to 00H face-to-face encounter 


53 


(44.2) 


199 


(43.7) 


196 


(43.5) 


49 


(33.3) 


208 


(45.4) 


129 


(44.0) 


1,223 


(38.9) 


Referral to hospital/ED 


16 


(13.3) 


23 


(5.1) 


30 


(6.7) 


5 


(3.4) 


21 


(4.6) 


20 


(6.8) 


92 


(2.9) 


Other 4 


/ 


(5.8) 


26 


(5.7) 


26 


(5.8) 


9 


(6.1) 


20 


(4.4) 


16 


(5.5) 


165 


(5.3) 


Total 


120 


(100.0) 


'155 


(100.0) 


451 


(100.0) 


147 


(100.0) 


458 


(100.0) 


293 


(100.0) 


3,143 


(100.0) 


Exacerbation of a chronic disease (n (%)) 


n = 


= 36 (22.5) 


n = 


1 72 (27.4) 


n = 1 


38 (25.7) 


r 


= 72 (32.9) 


n = 


0 39 (23.3) 


n = 1 


10 (27.3) 


n 


= 414 (11.6) 


Telephone cons. 


15 


(41.7) 


59 


(34.3) 


/I 


(45.5) 


42 


(58.3) 


55 


(39.6) 


44 


(40.0) 


222 


(53.6) 


Referral to OOH face-to-face encounter 


18 


(49.9) 


104 


(60.4) 


76 


(47.7) 


24 


(33.3) 


74 


(53.2) 


59 


(53.6) 


169 


(40.8) 


Referral to hospital/ED 


1 


(2.8) 


/ 


(4.1) 


3 


(1.9) 


3 


(4.2) 


6 


(4.3) 


2 


(1.8) 


10 


(2.4) 


Other 5 


2 


(5.6) 


2 


(1.2) 


6 


(3.9) 


3 


(4.2) 


4 


(2.9) 


5 


(4.6) 


13 


(3.1) 


Total 


36 


100.0 


172 


(100.0) 


156 


(100.0 


72 


(100.0) 


139 


(100.0 


110 


(100.0) 


--11 A 


(100.0) 



telephone consultations and telephone referrals. 2 Sum of contacts for diagnostic groups exceeds actual number of contacts for due to multi-morbidity. 3 A total number of 4,986 unique patients, inquiries, etc. 
5 Contact to primary care, nursing homes, police, etc. 



Table 5 The five most common reasons for encounter according to ICPC-2 classification for each contact type 1 

Reasons for encounter (n (%)) 





Telephone consultation 2 






Telephone referral 3 




Clinical consultation 4 






Home visit 5 








(n = 3,133) 






(n = 2,177) 






(n = 4,052) 






(n = 5,867) 






Heart 


Non-specific RFEs, general (A69) 


9 


(1 1.7) 


Shortness of breath/ 
dyspnoea (R02) 


14 


(19.7) 


Chest pain (A1 1) 


5 


(9.8) 


Shortness of breath/ 
dyspnoea (R02) 


48 


(12.8) 




Chest pain (A1 1) 


/ 


(9.1) 


Lnest pain (All; 


4 


(5.6) 


Knee symptom (L15) 


4 


(7.8) 


Chest pain (A1 1) 


31 


(6.8) 




Medication prescription, general (A50) 


3 


(4.1) 


Leg symptom (L14) 


4 


(5.6) 


Shortness of breath/dyspnoea (R02) 


3 


(5.9) 


Fever (A03) 


24 


(6.4) 




A 4- „ /I ^/~\\ 

Arm symptom (L09) 


3 


(4.1) 


Breathing probem (R04) 


q 
j 


(5.6) 


Cough (R05) 


3 


(5.9) 


aii ■ i ■ tr~\r\ 1 \ 

Abdominal pain (D01) 


19 


(4.5) 




Psychological symptoms (P29) 


2 


(2.1) 


ink /Dnc\ 

Lougn (Kin; 


3 


(5.6) 


Laceration (S18) 


3 


(5.9) 


Non-specific RFEs, 
general (A69) 


14 


(3.5) 


Lung 


Medication prescription, lung (R50) 


1/ 


(5.5) 


Shortness of breath/ 
dyspnoea (R02) 


D \ 


(18.1) 


Cough (R05) 


28 


(8.9) 


Shortness of breath/ 
dyspnoea (R02) 


168 


(14.7) 




Non-specific RFEs, general (A69) 


15 


(4.3) 


r A , , Qr / A n 3\ 

rever [f\V3) 


ZD 


(8.5) 


Shortness of breath/dyspnoea (R02) 


20 


(6.7) 


Fever (A03) 


105 


(9.9) 




Medication prescription, general (A50) 


1 1 


(3.6) 


Lougn ^kudj 


1 o 


(6.0) 


Fever (A03) 


1 9 


(6.0) 


Cough (R05) 


75 


(6.5) 




Shortness of breath/dyspnoea (R02) 


1 1 


(3.6) 


Breathing prob em (R04) 


1 / 


(5.7) 


Throat symptom (R21) 


15 


(5. 0) 


Breathing problem (R04) 


53 


(4.5) 




Chest pain (A1 1) 


10 


(2.7) 


ADuominai pain (uuij 


I 3 


(4.3) 


Abdominal pain (D01) 


14 


(3.9) 


1 — \ 4-1 / A f~\ J* \ 

Death (A96) 


49 


(4.0) 


Diabetes 


Medication prescription, endocrine (T50) 


13 


(4.6) 


rever 


Zz 


(8.1) 


Fever (A03) 


13 


(5.4) 


Shortness of 
breath/dyspnoea (R02) 


90 


(8.6) 




Non-specific RFEs, general (A69) 


13 


(4.5) 


Shortness of breath/ 
dyspnoea (R02) 


15 


(5.6) 


Rash localised (S06) 


12 


(5.0) 


Fever (A03) 


60 


(5.6) 




Medication prescription, general (A50) 


12 


(3.6) 


Abdominal pain (D01) 


14 


(5.2) 


Throat symptom (R21) 


11 


(4.6) 


Death (A96) 


52 


(5.3) 




Death (A96) 


10 


(3.0) 


Cough (R05) 


9 


(3.6) 


Cough (R05) 


10 


(4.2) 


Cough (R05) 


46 


(4.2) 




Leg symptom (LI 4) 


9 


(2.6) 


Leg symptom (L14) 


9 


(3.3) 


Laceration (S18) 


10 


(4.2) 


Abdominal pain (D01) 


42 


(3.9) 


Psychiatry 


Psychological symptom (P29) 


12 


(8.8) 


Psych, symptom (P29) 


8 


(11.0) 


Fever (A03) 


4 


(7.1) 


Psychological symptom (P29) 


41 


(18.3) 




Medication prescription, psychiatry (P50) 


12 


(8.2) 


Fever (A03) 


4 


(7.0) 


Teeth/gum symptom (D19) 


4 


(7.1) 


Feeling anxious (P01) 


13 


(6.7) 




Non-specific, psychological (P69) 


11 


(7.5) 


Depressed (P03) 


3 


(5.3) 


Throat symptom (R21) 


4 


(7.1) 


Feeling depressed (P03) 


10 


(4.6) 




Feeling anxious (P01) 


9 


(7.5) 


ADuominai pain tuui; 


j 
J 


(4.1) 


Laceration (S18) 


3 


(5.5) 


Feeling angry (P04) 


9 


(4.1) 




Non-specific RFEs, general (A69) 


8 


(6.1) 


Chest pain (A1 1) 


2 


(4.1) 


Abdominal pain localized (D06) 


3 


(5.5) 


Chest pain (A1 1) 


8 


(3.4) 


Cancer 


Death (A96) 


12 


(3.9) 


Fever (A03) 


23 


(8.1) 


Throat symptom (R21) 


23 


(8.5) 


Death (A96) 


107 


(11.2) 




Non-specific RFEs, general (A69) 


10 


(3.5) 


Shortness of breath/ 
dyspnoea (R02) 


21 


(7.4) 


Fever (A03) 


14 


(5.2) 


Fever (A03) 


82 


(8.2) 




Medication prescription, general (A50) 


9 


(3.2) 


Abdominal pain (D01 ) 


19 


(6.7) 


Cough (R05) 


13 


(4.8) 


Abdominal pain (D01) 


60 


(5.8) 




Abdominal pain (D01) 


8 


(2.8) 


Death (A96) 


17 


(6.3) 


Abdominal pain (D01) 


11 


(4.4) 


Shortness of breath/ 
dyspnoea (R02) 


58 


(5.1) 




Fever (A03) 


7 


(2.1) 


Cough (R05) 


9 


(3.5) 


Abdominal pain localized(D06) 


11 


(4.3) 


Cough (R05) 


41 


(4.1) 
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Table 5 The five most common reasons for encounter according to ICPC-2 classification for each contact type 1 (Continued) 



Others Abdominal pain (D01) 


76 


(3.5) 


Fever (A03) 


103 


(7.4) 


Throat symptom (R21) 


260 


(8.5) 


Fever (A03) 


213 


(7.9) 


Fever (A03) 


65 


(3.0) 


Abdominal pain (D01) 


91 


(6.2) 


Fever (A03) 


1 / I 


(5.6) 


Abdominal pain (D01) 


193 


(6.4) 


Medication prescription, 
general (A50) 


58 


(2.7) 


Throat symptom (R21) 


// 


(5.6) 


Cough (R05) 


143 


(4.7) 


Death(A96) 


93 


(3.7) 


Headache (N01) 


57 


(2.7) 


Laceration (S18) 


48 


(3.6) 


Abdominal pain (D01) 


121 


(4.0) 


Cough (R05) 


86 


(3.2) 


Non-specific RFEs, 
general (A69) 


56 


(2.6) 


Cough (R05) 


43 


(3.0) 


Laceration (S18) 


97 


(3.7) 


Abdominal pain 
epigastric (D02) 


85 


(3.1) 



'Number of identified patients for each contact type is calculated without consideration of patients with more than one of the chronic disease. 2 A total of 2,953 unique patients. Referrals to hospitals or other 
institutions are included in telephone consultations. 4 A total of 3,853 unique patients. 5 A total of 5,091 unique patients. 
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Diagnoses (n (%)) 





Telephone consultation 2 






Telephone referral 3 






Clinical consultation 4 






i i ■ -1.5 

Home visit 








(n = 3,133) 






(n = 2,177) 






(n = 4,052) 






(n = 5,867) 






Heart 


Acute myocardial infarction (K75) 


9 


(16.7) 


Chronic obstructive pulm. dis. 
(R95) 


7 


(12.7) 


Chronic obstructive 
pulm. dis. (R95) 


6 


(11.3) 


Chronic obstructive 
pulm. dis. (R95) 


40 


(9.5) 




Cystitis (U71) 


/ 


(9.9) 


Pneumonia (R81) 


6 


(10.9) 


Acute myocardial infarction 
(K75) 


3 


(5.6) 


Pneumonia (R81) 


33 


(8.1) 




Endocrine/nutrit. disorder (T99) 


5 


(7.1) 


Angina (K74) 


4 


(6.9) 


Laceration (S18) 


3 


(5.6) 


Heart failure (K77) 


25 


(6.4) 




Pain general (A01) 


4 


(5.3) 


Effect pros, device (A89) 


4 


(6.9) 


Disease digestive syst. (D99) 


2 


(3.7) 


Acute myocardial infarction 
(K75) 


19 


(5.0) 




Medication prescription, 
general (A50) 


3 


(4.7) 


Heart failure (K77) 


3 


(5.2) 


Conjunctivitis infect. (F70) 


2 


(3.7) 


Ischaemic heart disease (K74) 


18 


(3.7) 


Lung 


Asthma (R96) 


48 


(15.3) 


Chronic obstructive pulm. dis. 
(R95) 


44 


(16.4) 


Pneumonia (R81) 


30 


(8.9) 


Chronic obstructive 
pulm. dis. (R95) 


282 


(23.3) 




Chronic obstructive pulm. 

OIS. {r\yDj 


43 


(14.2) 


Pneumonia (R81) 


37 


(13.6) 


Chronic obstructive 
pulm. uis. iKyjj 


26 


(7.2) 


Pneumonia (R81) 


156 


(12.5) 




Medication prescription, 
general \t\juj 


20 


(6.0) 


Asthma (R96) 


19 


(7.0) 


Asthma (R96) 


24 


(6.9) 


Death (A96) 


40 


(4.1) 




Gastroent. Infect. (D73) 


7 


(2.5) 


Effect pros, device (A89) 


6 


(2.1) 


Cystitis (U71) 


13 


(3.6) 


Asthma (R96) 


27 


(3.2) 




Alcohol abuse(P15) 


6 


(2.1) 


Shortness of breath/dyspnoea 
(nu/j 


5 


(1.9) 


Abdominal pain (D01) 


10 


(2.9) 


Heart failure (K77) 


23 


(2.3) 




Endocrine/nutrit. disorder (T99) 


zo 


(Q £Ci 


Pneumonia (R81) 
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Medication prescription, 
general (A50) 


10 


(3.0) 


Infectious disease (A78) 


9 


(3.9) 


Laceration (S18) 


8 


(3.2) 


Death (A96) 


53 


(5.1) 




Death (A96) 


9 


(3.0) 


General dis.(A99) 


9 


(3.9) 


Upper resp. Infect. (R74) 


/ 


(2.8) 


Heart failure (K77) 


40 


(3.5) 




Adverse effect medical agent (A85) 


9 


(3.0) 


Digestive symptoms (D99) 


8 


(3.7) 


Gastroent. Infect. (D73) 


6 


(2.5) 


Cystitis (U71) 


31 


(2.7) 


Psychiatry 


Schizophrenia (P72) 


/ 


(9.1) 


Schizophrenia (P72) 


6 


(10.5) 


Teeth/gum symptom (D19) 


3 


(5.1) 


Schizophrenia (P72) 


24 


(10.4) 




Psychosis (P98) 


5 


(8.2) 


Pneumonia (R81) 


4 


(7.2) 


Schizophrenia (P72) 


3 


(5.1) 


Affective psychosis (P73) 


13 


(5.6) 




Psychological disorders (P99) 


4 


(5.4) 


Skin infect. (S11) 


3 


(5.5) 


Tonsillitis ac. (R76) 


2 


(4.0) 


Chronic obstructive 
pulm. dis. (R95) 


13 


(5.6) 




Chronic alcohol abuse (P15) 


3 


(4.1) 


Psychological sympt. (P29) 


2 


(4.1) 


Laceration (S18) 


2 


(4.0) 


Psychosis (P98) 


12 


(5.4) 




Anxiety disorder (P74) 


3 


(4.1) 


Psychosis (P98) 


2 


(4.1) 


Cystitis (U71) 


2 


(4.0) 


Anxiety disorder (P74) 


10 


(4.3) 


Cancer 


Cystitis (U71) 


25 


(8.9) 


Pneumonia (R81) 


24 


(9.4) 


Pneumonia (R81) 


13 


(4.7) 


Pneumonia (R81) 


115 


(10.5) 




Death (A96) 


18 


(6.5) 


Death (A96) 


17 


(6.6) 


Tonsilitis acute (R76) 


11 


(4.3) 


Death (A96) 


106 


(10.1) 




Medication prescription, general 


10 


(2.9) 


Abdominal pain (D01) 


9 


(3.5) 


Cystitis (U71) 


10 


(3.9) 


Chronic obstructive 


45 


(4.1) 



(A50) 



pulm. dis. (R95) 
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Table 6 The five most common diagnoses according to the ICPC-2 classification for each contact type 1 (Continued) 



Abdominal pain (D01) 


10 


(2.9) 


Chronic obstructive 
pulm. dis. (R95) 


8 


(3.2) 


Laceration (S18) 


10 


(3.9) 


Disease digestive system (D99) 


42 


(3.8) 


General disease (A99) 


10 


(2.9) 


Urinary retention (U08) 


8 


(3.2) 


Skin infection post traumatic 
(511) 


8 


(3.6) 


General disease (A99) 


37 


(3.1) 


Others Cystitis (U71) 


88 


(6.3) 


Pneumonia (R81) 


82 


(6.4) 


Pneumonia (R81) 


121 


(3.9) 


Pneumonia (R81) 


212 


(7.6) 


Gastroenteritis pres. 
Infect. (D73) 


82 


(5.9) 


Tonsillitis acuta (R76) 


81 


(6.3) 


Tonsillitis acute (R76) 


1 1 8 


(3.8) 


Gastroenteritis pres. 
Infect. (D73) 


1 14 


(4.3) 


Conjunctivitis Infectious (F70) 


46 


(3.3) 


Abdominal pain (D01) 


43 


(3.3) 


Upper resp. Infect. Acute(R74) 


109 


(3.4) 


Migraine (N89) 


91 


(3.2) 


Medication prescription, 
general (A50) 


43 


(3.1) 


Laceration (S18) 


42 


(3.2) 


Laceration (S18) 


104 


(3.3) 


Cholecystitis (D98) 


91 


(3.0) 


Influenza (R80) 


42 


(3.0) 


Cystitis (U71) 


42 


(3.2) 


Strep throat (R72) 


103 


(3.2) 


Death (A96) 


88 


(2.8) 



dumber of identified patients for each contact type is calculated without consideration of patients with more than one of the chronic diseases. 2 A total of 2,953 unique patients. 3 A total of 2,033 unique patients. 
Referral to hospitals or other institutions are included in telephone consultations. 4 A total of 3,853 unique patients. 5 A total of 5,091 unique patients. 
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patients with heart disease were most often referred to 
hospital from the OOH. Both the RFE and the diagnosis 
assigned by the GP were generally related to the pa- 
tient's chronic diseases, except for patients with diabetes 
for whom symptoms and diagnosis were similar to the 
remaining patient population. 

Strengths and weaknesses 

The study design and the sampling method secured data 
from a large number of randomly selected and consecutive 
patients who were representative of the entire population 
of patients contacting the OOH services. In total, 95.5% of 
all 8-hour duty periods handled by the OOH telephone 
centre were included in the study. This extensive data set 
also provides a relatively high overall statistical precision. 
However, the statistical precision is affected when data are 
stratified into smaller groups. Therefore, a larger popula- 
tion will be required in future research to increase the 
statistical precision in smaller groups. 

GPs had to answer a questionnaire immediately after com- 
pletion of each individual contact, and this time minimisa- 
tion is expected to reduce recall bias. The data were 
generated electronically to ensure accuracy in data transmis- 
sion and correlation with registers used for identification of 
the study population. The Danish CPR numbers allowed us 
to link each patient with national Danish registries [24-26]. 

For identifying patients according to the broader term 
'chronic lung disease) we used a validated algorithm devel- 
oped to identify patients aged 35 years or older with 
Chronic Obstructive Pulmonary Disease (COPD) [23]. 
The algorithm presents a positive predictive value (PPV) 
of 30-97%, varying with age; the lowest PPV value is ex- 
plained by the inclusion of many younger patients with 
asthma. Because of the age span in our population, we ex- 
pect to meet the terms for inclusion of the youngest pa- 
tients with asthma. The high PPVs shown for ICD-10 
diagnoses of heart disease, diabetes, and cancer (98-100%) 
support our method for identification of patients [27]. The 
method used for identification of patients with psychiatric 
diseases is in line with the acknowledged tradition of using 
selected diagnostic codes for research [28] . 

The gender distributions for diagnoses included in the 
study correspond to the national figures [29]; males ac- 
count for the majority of heart diseases and diabetes, while 
women account for the majority of psychiatric diseases. In 
contrast to official statistics, females in our study popula- 
tion accounted for the majority of contacts regarding lung 
diseases and cancer, which may result from females' more 
frequent use of the health care system in general, includ- 
ing the OOH [11,30]. 

Comparison with other studies 

Den Boer et al. found a strong association between 
chronic disease and use of OOH, and patients with 



exacerbation of a chronic disease were also found to form 
an intrinsic part of the demand for OOH services [31]. In 
our study, between one in four and one in three of all con- 
tacts from patients with chronic diseases were related to 
en exacerbation of a pre-existing condition compared to 
one in ten among the rest of the patients. These figures in- 
dicate that the chronic diseases in our study required 
greater attention and increased follow-up in the OOH set- 
ting. However, our study cannot reveal whether some of 
the contacts due to exacerbation could be prevented. If an 
exacerbation of a chronic disease is considered potentially 
preventable through regular daytime care, these contacts 
to the OOH services could indicate challenging issues in 
daytime care. Yet, the many contacts could also indicate 
that patients with chronic diseases are heavy users of the 
health care system at any time of the day, as also con- 
cluded in previous studies [1,10]. 

Patients with chronic diseases were more likely to be 
referred to hospital or ED than the remaining popula- 
tion, except for patients with an exacerbation of dia- 
betes. Diabetes is increasingly followed-up in general 
practice on the basis of guidelines, and the results of 
this study may suggest a positive implication of this de- 
velopment [32,33]. Dusheiko et al found that an inten- 
sive effort to upskill patients from 'poor' to 'moderate' 
diabetic control is linked with a reduction in hospital 
admissions [34]. 

Our study showed a high number of referrals to hos- 
pital for patients with heart disease who called the 
OOH due to a new health problem. Noman et al. found 
that patients having an acute myocardial infarction 
outside daytime experienced a significantly lower his- 
tory of angina pectoris prior to an event [35]. There- 
fore, such a patient history could be interpreted as a 
new event rather than an exacerbation of an existing 
event. This is a likely explanation for our results as 
myocardial infarction, in our study, is one of the most 
frequent diagnoses resulting from a call to the OOH. 

Our study showed that the most frequent RFEs for 
each of the diagnostic groups also reflected symptoms 
that are characteristic for the five selected chronic dis- 
eases. This connection was supported by the diagnoses 
suggested by the GP at the end of the contact, which in- 
creases the statistical precision of the analyses. In an 
unspecified sample of 295 contacts to the OOH services 
in Switzerland, Huber et al found a broad variation of 
unspecific symptoms in the RFEs, which calls for more 
meticulous research in a larger population sample [13]. 
Johansen et al found that patients contacting the OOH 
services due to mental illness were generally managed 
in the OOH casualty clinics without referral to psychi- 
atric inpatient care [36]. This might reflect our finding 
that 57.3% of all contacts regarding psychiatric symp- 
toms were handled by telephone consultation alone. 
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Conclusions 

We found that one third of a population randomly sam- 
pled by their call to the OOH had one or more of the five 
chronic diseases selected for the study. The RFEs and the 
diagnoses for these groups of patients were largely related 
to the already diagnosed chronic diseases. Compared to 
the remaining population, patients in these five diagnostic 
groups were more often than other patients managed by 
the GPs in the OOH services. Our new findings regarding 
five highly incident chronic diseases contribute with im- 
portant knowledge to the field, which should be further 
researched in future studies on chronic care. 

Across the world, populations are getting older. This de- 
velopment puts increased pressure on the health care re- 
sources. Sufficient chronic care must be coordinated all 
day round [37], and the results of the present study outline 
focal points for future daytime care for these patients. 
However, more research is required to explore the correl- 
ation between daytime care and the demand for the OOH 
services among patients who experience exacerbation of a 
chronic disease. 
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